We present measurements of decay amplitudes and triple-product correlations in B ! K decays based on 253 fb ÿ1 of data recorded at the 4S resonance with the Belle detector at the KEKB e e ÿ storage ring. The decay amplitudes for the three different helicity states are determined from the angular distributions of final-state particles. The longitudinal polarization amplitudes are found to be 0:45 0:05 0:02 for B 0 ! K 0 and 0:52 0:08 0:03 for B ! K decays. CP-and T-odd CP-violating triple-product asymmetries are measured to be consistent with zero. The vector-vector B ! K decay processes provide clear insights into the underlying b ! s transition by virtue of their clear experimental signatures and relatively unambiguous theoretical interpretation, especially of the many angular correlations that can be formed among the final-state particles. The decays are described by second order penguin diagrams, the first order b ! s transition being forbidden in the standard model (SM). The angular information allows the CP-even and CP-odd states that comprise the B 0 ! K 0 decay to be distinguished. Our previous measurement [1] and a recent report by BABAR [2] both suggest that the longitudinal polarization component differs from predictions based on the factorization assumption.
In this Letter we report on a further study of this anomaly that is based on a larger data sample and uses observables that are expected to be sensitive to the effects of new physics. We present the first full three-dimensional angular analysis for B ! K and an extended study for
, and K ! K 0 are considered. Charge conjugate modes are implied everywhere unless otherwise specified. We report measurements of direct CP asymmetries, triple-product correlations and related T-odd CP-violating asymmetries [3] , and other observables that are sensitive to new physics (NP) [4] . This analysis uses a data sample that contains 275 10 6 B B pairs collected on the 4S resonance by the Belle detector [5] at the KEKB e e ÿ collider [6] . The Belle detector is a general purpose magnetic spectrometer equipped with a 1.5 T superconducting solenoid magnet. Charged tracks are reconstructed in a central drift chamber (CDC) and a silicon vertex detector (SVD). Photons and electrons are identified using a CsI(Tl) electromagnetic calorimeter (ECL) located inside the magnet coil. Charged particles are identified using specific ionization (dE=dx) measurements in the CDC as well as information from aerogel Cherenkov counters (ACC) and time of flight counters (TOF).
Event reconstruction is performed as described in Ref. [ 
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0 because of the effects of shower leakage on the E resolution. An additional requirement cos K < 0:8 is applied to reduce low momentum 0 background, where K is the angle between the direction opposite to the B and the daughter kaon in the rest frame of K . These requirements do not affect our results based on a MC study. In the signal region, about 1% of the events have multiple candidates. The candidate with the smallest 2 value from B vertex finding and the best 0 mass in the
The dominant background is e e ÿ !(q u; d; c; s) continuum production. Several variables including S ? [7] , the thrust angle, and the modified Fox-Wolfram moments defined in Ref. [8] are used to exploit the differences between the event shapes for continuumproduction (jetlike) and for B decay (spherical) in the c.m. frame of the 4S. These variables are combined into a single likelihood ratio Backgrounds from other B decay modes such as
and cross feed between the K and K decay channels are studied. The contributions from is taken as a source of systematic error. The contributions from B ! K K ÿ K B ! f 0 K are estimated together with the K signal and are found to be 1% to 7% (1% to 3%) [12] of the signal yield. The background from B ! K decays is evaluated with fits to the K invariant mass and is found to be about 1%. The contamination from fourbody B ! K K ÿ K decays is checked by performing fits to the events in the ! K K ÿ and K ! K mass sidebands and is found to be less than 1%. To remove the contamination from K decays, these decays are explicitly reconstructed and rejected.
The signal yields (N s ) are extracted by extended unbinned maximum-likelihood fits performed simultaneously to the E, M bc , and M K K ÿ distributions. Reconstructed B candidates with jEj < 0:25 GeV, M bc > 5:2 GeV=c 2 , and M K K ÿ < 1:07 GeV=c 2 are included in the fits. The signal probability density functions (PDFs) are a single Gaussian in M bc , a core Gaussian plus a bifurcated Gaussian (Gaussian with different widths on either side of the mean) as the tail in the E distribution, and a Breit-Wigner shape in M K K ÿ . The means and widths of E and M bc are verified using B ! J= K decays. The mean and width of the mass peak are determined using an inclusive ! K K ÿ data sample.
The PDF shapes for the continuum events are parametrized by an ARGUS function [13] in M bc , a linear function in E, and a sum of a threshold function and a BreitWigner function in M K K ÿ . The parameters of the functions are determined by a fit to the events in the sideband. The signal and background yields are allowed to float in the fit while other PDF parameters are fixed. The direct CP asymmetries, A CP
, are also studied. The measured signal yields and direct CP asymmetries are summarized in Table I . The distributions of E, M bc , and M K K ÿ are shown in Fig. 1 .
The decay angles of a B-meson decaying to two vector mesons and K are defined in the transversity basis [14] . The x-y plane is defined to be the decay plane of K and the x axis is in the direction of the meson. The y axis is perpendicular to the x axis in the decay plane and is on the same side as the kaon from the K decay. The z axis is perpendicular to the x-y plane according to the right-hand rule, tr ( tr ) is the polar (azimuthal) angle with respect to the z axis of the K from decay in the rest frame, and K is defined earlier. 
where j denotes the contributions from K ,, K K ÿ K , and f 0 K ; R j is the angular distribution function (ADF). The ADF Ris determined from sideband data, and R K K ÿ K from events with 1:04 GeV=c 2 < M K K ÿ < 1:075 GeV=c 2 ; R f 0 K is obtained from B ! f 0 K MC events. The detection efficiency () is determined using MC simulations assuming a phase space decay. The fractions f j are parametrized as a function of E, M bc , and M K K ÿ . The value of argA 0 is set to zero and jA k j 2 is calculated from the normalization condition. The four parameters [jA 0 j 2 , jA ? j 2 , argA k , and argA ? ] are determined from the fit. There is a twofold ambiguity in the solutions for the phases; the chosen set of solutions is the one suggested in Ref. [16] . Figure 2 shows the angular distributions with projections of the fit superimposed. The obtained amplitudes are summarized in Table II .
The systematic uncertainties on the amplitudes are dominated by the efficiency modeling (4%-5%), continuum background (3-4%), slow pion efficiency (2%-3%), and K K ÿ K ADF (1%-2%). The remaining possible systematic errors, such as the angular resolution, signal yields, background from higher K states, and width of the f 0 , are estimated to be less than 1%.
The triple product for a B meson decay to two vector mesons takes the formq 1 2 , whereq is the momentum of one of the vector mesons, and 1 and 2 are the polarizations of the two vector mesons. The following two T-odd [3, 17] quantities Additional variables that can be accessed by angular analyses are suggested in Ref. [4] and are given by 
where the subscript is either 0, k , or ? , and i is 0 or k . The variables ?0 and ?k are sensitive to T-odd CP-violating new physics. The following equations should hold in the absence of NP:
By separating B 0 and B 0 samples and rearranging fitting parameters in the unbinned maximum-likelihood fit, we measured the decay amplitudes for the B 0 and B 0 , the triple-product correlations, and the other NP-sensitive observables as given in Tables III and IV T , indicate no significant deviations from zero, consistent with BABAR measurements [2] . Our data show no significant deviations from the expectations: 0, k0 0, and ?i 0, indicating no evidence for new physics.
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